Abstract: we report a new determination of the fine structure constant with an uncertainty of 0.66 ppb. The comparison with the value issued from the electron anomaly measurement provides the most stringent test of the QED.
The fine structure constant a characterizes the strength of the electromagnetic interaction. Its measurement in different domains of physics is a test of the consistency of the theory. The most accurate value is deduced from the combination of the measurement of the electron anomaly ae with a very difficult QED calculation. The last result published by Harvard group, gives a value of a with a relative uncertainty of 3.7 x 10-10 [1,2].
Nevertheless this impressive result is fully dependent on QED calculations and can be liable to a possible error:
in 2007, Aoyama et aI., detected an error which shifted the a value by 4.7 x 10-9 [3] . Consequently, to check these calculations, another determination of a is required. Up to now the other QED independent determinations of a were less accurate by at least an order of magnitude [1] .
The principle of our experiment has been described previously [4] . It combines a Ramsey-Borde atom interferometer with Bloch oscillations (BO) to provide a precise measurement of the recoil velocity (vr = lik/mR b)
of a Rubidium atom when it absorbs a photon of momentum lik.
The fine structure constant is then deduced using the value of the ratio hlmR b thanks to the relation:
The electron mass me and the Rydberg constant R= are known with an uncertainty better than the limiting factor hlm Rb. In this talk we present a new determination of the fine structure constant, with a relative uncertainty of 6.6 x 10-10 [5] this value improves our precedent result by a factor of about seven [4] .
Using this determination, we obtain a theoretical value of the electron anomaly in agreement with the experimental measurement of Harvard group. The comparison of these values provides the most stringent test of the QED. Moreover, the precision is large enough to verify for the first time the muonic and hadronic contributions to this anomaly.
